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(54) Mobile communication system, transmission power control method therefore, and base 
station used therefore 



(57) A sum of transmission powers for all channels 
for transmissions from a base station (1 to 3) to mobile 
stations (8a to 8e) is controlled to constant. Specifically, 
the transmission power for a high speed and high ca- 
pacity shared channel is controlled such that a sum of 
transmission powers for individual channels for individ- 
ual mobile stations, and the shared channel is always 
constant. With this constitution, an interference wave 
power from neighboring cells becomes constant, an av- 



erage data transfer rate of the shared channel becomes 
constant, a prediction precision for a wait time for send- 
ing/receiving data increases, a lower limit for an actual 
data transfer rate becomes high, and the number of us- 
ers in a service quality assurance type service increas- 
es. Additionally, when the number of individual channels 
in use is low, the transmission power for shared channel 
can increase, and the transmission rate increases and 
the time decreases when a best effort type service is 
provided. 
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Description 

[0001] The present invention relates to a mobile com- 
munication system, a transmission power control meth- 
od for the mobile communication system, and base sta- 
tion used for the mobile communication system, and 
specifically relates to a transmission power control 
method for a base station in a mobile communication 
system including a base station, and a mobile station 
where both of or either one of an individual channel, and 
a shared channel shared with other mobile stations for 
transmitting data from the base station are set with the 
base station. 

[0002] Multi media readiness has been in progress for 
handling large amount of still pictures and short motion 
pictures on mobile terminals (mobile stations) such as 
cellular phones recently. There is HSDPA (High Speed 
Downlink Packet Access) method as a high capacity/ 
high speed data transmission method, and a data trans- 
mission method such as HS-PDSCH (High Speed- 
Physical Downlink Shared Channel) which increases 
only a transmission speed on a downlink (from a base 
station to a mobile station) is under consideration. 
[0003] As described above : when a large amount of 
data are transmitted through a communication network 
from a base station to a mobile station, a high speed 
down link shared channel referred to HS-PDSCH (a 
dedicated downlink line) is used to transmit data divided 
into packets, and when it is necessary to simultaneously 
transmit large amount of data to multiple mobile sta- 
tions., this high speed down link shared channel referred 
to HS-PDSCH is time-shared (time sharing) to share the 
one high speed channel. 

[0004] A transmission power for the shared channel 
is set to constant to restrain an interference wave power 
influencing the other users in a transmission power set- 
ting method for the HS-PDSCH (high speed shared 
channel) from a base station in the conventional HSD- 
PA. 

[0005] In this way : while the transmission power for 
shared channel is set to constant to restrain the inter- 
ference wave power influencing the other users in the 
conventional HSDPA, there is a problem that a fluctua- 
tion of a transmission power for another channel fluctu- 
ates the interference wave power on the other users 
when multiplexed with the channel. 
[0006] The following section details while referring to 
Fig. 1 . Base stations 1 to 3 are base stations neighboring 
to one another, and the individual base stations 1 to 3 
respectively have cells 4 to 6 as service areas in Fig. 1 . 
These base stations 1 to 3 are connected with a com- 
munication network suppressed from the drawing 
through a base station control station (RNC: Radio Net- 
work Controller) 7. There exist multiple mobile stations 
inside the cells 4 to 6 as the service areas of individual 
base stations, and multiple mobile stations 8a to 8e exist 
only in the cell 4 of base station 1 in Fig. 1 for simplicity. 
[0007] When CDMA (Code Division Multiplex Access) 



is used as a wireless access in this system, because the 
same frequency is shared among the neighboring cells 
4 to 6, maintaining a transmission power of the HS-PD- 
SCH constant maintains an interference wave power re- 
5 ceived from cells around constant. 

[0008] However, an individual (physical) channel for 
an uplink/downlink referred to a DPCH (Dedicated 
Physical Channel) may be simultaneously set on a fre- 
quency carrier the same as that for setting the HS-PD- 
SCH. This DPCH is an individual channel dedicated for 
the mobile station, and used for a service for transmitting 
information continuously at an approximately constant 
transmission rate such as a voice phone and a TV 
phone, and is a channel individually set between the 
base station 1 and the individual mobile stations 8a to 
8e in Fig. 1 . 

[0009] Because channel number set for the DPCH 
changes over time according to the number of mobile 
stations which receive a service, and a transmission 
power for the DPCH is controlled so as to maintain the 
communication quantity constant, the transmission 
power for DPCH for the downlinks from the base station 
to the individual mobile stations changes over time. 
Thus, a transmission power for the overall frequency 
carriers becomes an example shown in Fig. 2, and the 
total transmission power transmitted from the base sta- 
tion changes over time. CPICH means a common pilot 
channel common to all the mobile stations in Fig. 2, and 
the transmission power for it is constant as shown in Fig. 
2. 

[0010] In this way, because the total transmission 
power transmitted from the base station changes, the 
interference wave power received from the neighboring 
cells is not constant, and consequently, there is a prob- 
lem that an average data transmission rate for the trans- 
mission using the HS-PDSCH is not constant. 
[0011] There are a best-effort type service which in- 
crease the transmission rate in a possible range, and 
decreases a delay time, and a service q uality assurance 
type service which assures the quality of a service such 
as an average transmission rate and the maximum de- 
lay time, and because the service quality assurance 
type service of them assures a user of a certain service 
quality, it has an advantage of limiting a wait timer for 
receiving and sending data to a certain period or less. 
[0012] However, the average transmission rate is not 
constant because of the fluctuation of interference wave 
power received from the surrounding cells as described 
above, prediction precision for the wait time for trans- 
mitting and receiving data is low, the interference wave 
power received from the surrounding cells increases, 
and there is a problem that it is necessary to limit the 
number of users in the service quality assurance type 
service to low for assuring the service quality when the 
data transmission rate is low. 

[0013] In addition, there is a certain upper limit for a 
total (a sum) of the transmission powers for HS-PDSCH 
and the entire DPCH as shown as a dotted line in Fig. 
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2. The indication includes the transmission power for 
CPICHinFig.2.A modulation/coding mode is switched 
according to a propagation path state to select a mode 
providing the highest transmission rate in a rage satis- 
fying an expected communication quality (such as a 
block error rate) in the HS-PDSCH. Namely, when the 
transmission path state is favorable, 64 QAM (Quadra- 
ture Amplitude Modulation), for example, is selected, 
when the transmission path state degrades, a low speed 
type such as 16 QAM is selected, and when the trans- 
mission path state further degrades, a lower speed type 
such as QPSK (Quadrature Phase Shift Keying) is se- 
lected. 

[0014] However, the conventional method maintains 
the transmission power for HS-PDSCH constant regard- 
less of the channel number set for the DPCH. As a re- 
sult, it is necessary to reserve a transmission power for 
a possible number of the DPCH channels to be set, and 
to use the remaining power for transmission power for 
the HS-PDSCH, and the transmission power for HS-PD- 
SCH is restrained to low. 

[0015] As a result, a higher speed mode is not used 
for the modulation/coding mode accordingly, and there 
is a defect that the average data transmission rate de- 
creases. 

[0016] Even when the number of DPCH channels in 
use is low, because the transmission power for HS-PD- 
SCH is constant, an unavailing portion is present as 
shown in Fig. 2. Further, because the transmission pow- 
er for HS-PDSCH is constant, and the data transmission 
rate cannot be largely increased, the transmission rate 
cannot be largely increased, and the delay time cannot 
be largely decreased when the best effort type service 
is provided. 

[001 7] The object of the present invention is to provide 
a mobile communication system for providing a constant 
average data transmission rate transmitted using 
HS-PDSCH, a transmission power control method for 
the system, and a base station used for the system. 
[001 8] An alternative purpose of the present invention 
is to provide a mobile communication system for in- 
creasing the number of users for receiving a service 
quality assurance type service, a transmission power 
control method for the system, and a base station used 
for the system. 

[0019] Another alternative purpose of the present in- 
vention is to provide a mobile communication system for 
increasing a transmission rate, and decreasing a delay 
time, a transmission power control method for the sys- 
tem, and a base station used for the system when a best 
effort type service is provided. 

[0020] The present invention provides a mobile com- 
munication system comprising a base station, a mobile 
station having either one of or both of an individual chan- 
nel set to the base station, and a shared channel set to 
the base station shared with other mobile stations for 
'transmitting data from the base station, and a transmis- 
sion power control device for controlling a sum of trans- 



mission powers from the base station to the mobile sta- 
tions as approximately constant. 
[0021 ] The transmission power control device is char- 
acterized in that it maintains a sum of transmission pow- 

5 ers for the shared channel, and for the individual chan- 
nels at the constant power, and sets the transmission 
power for shared channel to the constant power when 
there exists no individual channel. The transmission 
power control device is characterized in that it respec- 

10 tively increases/decreases the transmission power for 
shared channel according to an increased/decreased 
transmission power because of an increase/decrease 
of the individual channels, and respectively increases/ 
decreases the transmission power for shared channel 

'5 by an average transmission power of the individual 
channels for an increase/decrease of one individual 
channel. 

[0022] The transmission power control device is char- 
acterized in that if the sum of transmission powers is 

20 larger than an upper limit, it decreases the transmission 
power for shared channel by a difference between the 
sum and the upper limit, and if the sum of transmission 
powers is lower than a lower limit, it increases the trans- 
mission power for shared channel by.a difference be- 

25 tween the sum and the lower limit. 

[0023] The transmission power control device is char- 
acterized in that it is provided in the base station. The 
mobile communication system further comprises a base 
station control station for controlling the base station 

30 wherein the base station reports information for the 
transmission power control to the base station control 
station, and the base station control station notifies set- 
ting information on the transmission power for shared 
channel based on the reported information. 

35 [0024] The present invention provides a transmission 
power control method for a base station of a mobile com- 
munication system including a base station, and a mo- 
bile station having either one of or both of an individual 
channel set to the base station, and a shared channel 

40 set to the base station shared with other mobile stations 
for transmitting data from the base station while com- 
prising a transmission power control step for controlling 
a sum of transmission powers from the base station to 
the mobile stations to approximately constant. 

45 [0025] The transmission power control step is char- 
acterized in that it maintains a sum of transmission pow- 
ers for the shared channel, and for the individual chan- 
nels at the constant power, and it sets the transmission 
power for shared channel at the constant power when 

50 there exists no individual channel. The transmission 
power control step is characterized in that it respectively 
increases/decreases the transmission power for shared 
channel according to an increased/decreased transmis- 
sion power because of an increase/decrease of the in- 

55 dividual channels, and it respectively increases/de- 
creases the transmission power for shared channel by 
an average transmission power of the individual chan- 
nels for an increase/decrease of one individual channel. 
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[0026] The transmission power control step is char- 
acterized in that if the sum of transmission powers is 
larger than an upper limit, it decreases the transmission 
power for shared channel by a difference between the 
sum and the upper limit, and if the sum of transmission 5 
powers is lower than a lower limit, it increases the trans- 
mission power for shared channel by a difference be- 
tween the sum and the lower limit. 
[0027] The transmission power control step is char- 
acterized in that it is conducted in the base station. The 
transmission power control method is characterized in 
that the mobile communication system further compris- 
es a base station control station for controlling the base 
station, and it further comprises steps of reporting infor- 
mation for the transmission power control to the base 
station control station in base station, notifying setting 
information on the transmission power for shared chan- 
nel based on the reported information in base station 
control station, and conducting the transmission power 
control according to this notified information in the base 
station. 

[0028] The present invention provides a base station 
for setting either one of or both of an individual channel 
with a mobile station and a shared channel shared with 
other mobile stations for transmitting data to a mobile 
channel while comprising a transmission power control 
device for controlling the sum of transmission powers to 
the mobile stations to approximately constant. 
[0029] The present invention provides a program for 
making a computer execute a process for a transmis- 
sion power control method for a base station of a mobile 
communication system including a base station, and a 
mobile station having either one of or both of an individ- 
ual channel set to the base station, and a shared chan- 
nel set to the base station shared with other.mobile sta- 
tions for transmitting data from the base station while 
comprising a transmission power control step for con- 
trolling a sum of transmission powers from the base sta- 
tion to the mobile stations to approximately constant. 
[0030] The following section describes an action of 
the present invention. The present invention controls 
such that the sum of transmission powers for all chan- 
nels for transmitting from the base station to the mobile 
stations is approximately constant, and specifically con- 
trols the transmission power for high speed/high capac- 
ity shared channel (HS-PDSCH) such that the sum of 
transmission powers for the individual channels (DPCH) 
for individual mobile channels, and the shared channel 
is always approximately constant. As a result, the inter- 
ference wave power from neighboring cells becomes 
constant, the average data transfer rate of shared chan- 
nel becomes constant, prediction precision for a wait 
time for transmitting/receiving data increases, the lower' 
limit for actual data transmission rate increases, and the 
number of users for the service quality assurance type 
service increases. Because when the number of individ- 
ual channels in use is low, the transmission power for 
shared channel can increase, and the transmission rate. 



increases and the time decreases when the best effort 
type service is provided. 

Fig. 1 is a conceptual drawing for a mobile commu- 
nication system; 

Fig. 2 is a drawing for describing a downlink trans- 
mission power from a conventional base station; 
Fig. 3 is a drawing for describing a principle of the 
present invention; 

Fig. 4 is a flowchart for showing an operation of an 
embodiment of the present invention; 
Fig. 5 is a block diagram for showing an embodi- 
ment of a base station of the present invention; 
Figs. 6A and 6B are format drawings of DPCH; and 
Fig. 7 is a block diagram for showing an alternative 
embodiment of the base station of the present in- 
vention. 

[0031 ] The following section describes preferred em- 
bodiments of the present invention while referring to 
drawings. Fig. 3 shows a conceptual drawing for de- 
scribing a principle of the present invention, and the 
present invention controls such that a sum of downlink 
transmission powers for set channels for transmitting 
from a base station is always constant over time. CPICH 
is a common pilot channel in Fig. 3, and a transmission 
power therefor is always maintained constant as con- 
ventional cases (see Fig. 2). A transmission power of 
DPCH, which comprises individual channels for individ- 
ual mobile stations, changes over time according to the 
number of mobile stations which receive a service as in 
the conventional cases (see Fig. 2). 
[0032] The present invention differs from the conven- 
tional cases in that a transmission power for HS-PDSCH 
(abbreviated simply as PDSCH hereafter), which is a 
high speed/high capacity shared channel, is controlled 
according to a change of the transmission power for DP- 
CH, and a sum of transmission powers for downlink 
channels from the base station is constant overtime. It 
is also possible to set a constant margin (an allowance) 
for the sum of transmission powers shown as a broken 
line in Fig. 3. Namely, it is possible to set the maximum 
transmission power for PDSCH to a value indicated with 
the broken line in Fig. 3 while maintaining the margin. 
[0033] Fig. 4 is a flowchart for showing an operation 
of an embodiment of the present invention, and is an 
operation flow at the base station when the transmission 
power is controlled as shown in Fig. 3. First, it is deter- 
mined whether the downlink DPCH setting exists or not 
(Step S1), and the PDSCH is transmitted at the maxi- 
mum transmission power (see Fig. 3) if not (Step S2). If 
at least one channel is set for the DPCH, the transmis- 
sion power for PDSCH is determined such that the sum 
of transmission powers for the DPCH and the PDSCH 
is constant (Step S3). 

[0034] ' Then, it is determined whether the DPCH in- 
creases or decreases (Step S4), if the set channel 
number for DPCH increases, the transmission powerfor 
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PDSCH decreases by a power corresponding to the in- 
creased channel number, and if the DPCH increases by 
(n) ((n) is an integer equal to or more than 1) channel, 
the transmission power for PDSCH is decreased by [(n) 
x (an average transmission power)] where the average 
transmission power for DPCH was measured, and de- 
termined empirically in advance (Step S5). 
[0035] Inversely, if the set channel number for DPCH 
decreases, the transmission power for PDSCH increas- 
es by a power corresponding to the decreased channel 
number. In this case, if the decreased channel number 
for DPCH is (n), the transmission power for PDSCH in- 
creases by [(n) x (the average transmission power)] as 
well (Step S6). 

[0036] A target range (an upper limit and a lower limit) 
for the total downlink transmission power is set, and as 
a result of the individual processes in Step S5 and Step 
S6, if the total downlink transmission power decreases 
below the lower limit, or increases over the upper limit 
(Step S7 and Step S8), the transmission power for PD- 
SCH is controlled respectively to increase or decrease 
by the difference (the deficiency or the excess) (Step S9 
and Step S10). 

[0037] Fig. 5 is a block diagram for showing an exam- 
ple of the base station for realizing the operation of the 
present invention described above. A received signal 
from an antenna 10 is entered to the receiver (RX) 
through a duplexer (DUP) 11 for transmission and re- 
ception, and is supplied for an information separator 13 
after processes such as demodulation in Fig. 5. The in- 
formation separator 13 separates user information from 
different types of control information. ATPC (Transmis- 
sion Power Control) bit from the control information is 
provided for a controller 14. 

[0038] The following section describes the TPC bit. 
Formats for the DPCH are shown in Fig. 6A and Fig. 6B, 
and the downlink and the uplink have different formats. 
The uplink DPCH comprises DPCCH (Dedicated Phys- 
ical Control Channel), and DPDCH (Dedicated Physical 
Data Channel), and they are quadrature-modulated with 
each other. The DPCCH includes a pilot signal (individ- 
ual), the transmission power control bit (the TPC bit), 
feedback information (FBI), and communication data. 
The TPC bit is information for controlling the transmis- 
sion power for downlink DPCH from the base station to 
the mobile station, and instructs the base station to in- 
crease/decrease the transmission power for downlink 
DPCH according to a measured result of measuring a 
receiving quality of the downlink DPCH. The TPC bit is 
extracted from the uplink DPCH, and is supplied for the 
controller 14. 

[0039] The downlink DPCH comprises communica- 
tion data, a pilot signal, and a TPC bit. 
[0040] The PDSCH is multiplied by a coefficient P0 at 
a coefficient multiplier 16, the DPCH is multiplied by a 
coefficient P1 at a coefficient multiplier 17, and both of 
them are added at an adder 1 8. An amplifier 1 9 amplifies 
an output from this addition, and a transmitter 20 applies 



processes such as modulation to the output, and the 
output is transmitted through the DUP 11 and the anten- 
na 10. 

[0041] A value for the amplified power from the am- . 
5 plifier 1 9 is supplied for the controller 1 4, and indicates 
a current transmission power. The controller 14 deter- 
mines the coefficient P1 according to the TPC bit for 
controlling the transmission power for DPCH, and de- 
termines the coefficient P0 according to the transmis- 
10 sion power from the amplifier 1 9 for controlling the trans- 
mission power for PDSCH. This control form follows the 
flowchart shown in Fig. 4, and a CPU (a computer) reads 
and executes a control program stored in a dedicated 
memory 15 in advance for realizing this operation con- 
's trol. 

[0042] Fig. 7 is a block diagram for the base station 
of an alternative embodiment of the present invention, 
and shows parts equal to those in Fig. 5 with the same 
numerals. While the transmission power is controlled 

20 only in the base station in embodiment shown in Fig. 5, 
the base station control station (RNC) 7 shown in Fig. 1 
as well as the base station control the transmission pow- 
er in embodiment shown in Fig. 7. 
[0043] Namely, the controller 1 4 reports the transmis- 

25 sion power information from the amplifier 1 9 to the RNC 
7 (see Fig. 1) : and the RNC 7 which receives the report 
obtains the coefficient P0 for determining the transmis- 
sion power for PDSCH based on this information, and 
notifies the controller 14 in base station of it. 

30 [0044] As described above, because the entire trans- 
mission power for frequency carriers is constant in the 
present invention, an interference wave power received 
from neighboring cells is constant, when the transmis- 
sion power for HS-PDSCH is set, an average data trans- 

35 fer rate which can be transmitted with this transmission 
power is approximately constant, and the prediction pre- 
cision increases. Accumulating measured values such 
as a data transfer rate at 1 0W, and a data transfer rate 
at 12W enables the prediction. Thus, because a lower 

40 limit for a real data transfer rate increases, an effect that 
the number of users in the service quality assurance 
type service increases is provided. 
[0045] Also, because it is not necessary to statically 
reserve a transmission power for the DPCH correspond- 

45 ing to a potential DPCH to be set, it is possible to in- 
crease the transmission power for HS-PDSCH when the 
usage of DPCH is low. Thus, an effect that the average 
data transfer rate increases is provided. When a best 
effort type service is provided, the transfer rate can in- 

50 crease, and a delay time can decrease. 



Claims 



55 1. A mobile communication system comprising: 

a base station (1,2,3); and 

a mobile station (8a -8e) having either one of 
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or both of an individual channel set to said base 
station, and a shared channel set to said base 
station shared with other mobile stations for 
transmitting data from said base station; 

characterized by further comprising, 

a transmission power control device (14) for 
controlling a sum of transmission powers from said 
base station to said mobile stations to approximate- 
ly constant. 

2. The system according to claim 1 , characterized in 
that said transmission power control device main- 
tains a sum of transmission powers for said shared 
channel, and for said individual channels at said 
constant power. 

3. The system according to claim 1 or 2, character- 
ized in that said transmission power control device 
sets the transmission power for said shared chan- 
nel to said constant power when there exists no in- 
dividual channel. 

4. The system according to claim 1 or claim 2, char- 
acterized in that said transmission power control 
device respectively increases/decreases the trans- 
mission power for said shared channel according to 
an increased/decreased transmission power be- 
cause of an increase/decrease of said individual 
channels. 

5. The system according to claim 4, characterized in 
that saidtransmission power control device respec- 
tively increases/decreases the transmission power 
for said shared channel by an average transmission 
power of the individual channels for an increase/de- 
crease of one individual channel. 

6. The system according to anyone of claims 1 to 5, 

characterized in that if the sum of said trans- 
mission powers is larger than an upper limit, said 
transmission power control device decreases the 
transmission power for said shared channel by a dif- 
ference between said sum and said upper limit. 

7. The system according to anyone of claims 1 to 5, 

characterized in that if the sum of said trans- 
mission powers is lower than a lower limit, said 
transmission power control device increases the 
transmission power for said shared channel by a dif- 
ference between said sum and said lower limit. 

8. The system according to anyone of claims 1 to 7, 

characterized in that said transmission pow- 
er control device is provided in said base station. 

9. The mobile communication system according to 
claim 1 or claim 2, further comprising a base station 



control station (7) for controlling said base station 
(1 to 3), wherein said base station reports informa- 
tion for said transmission power control to said base 
station control station, and said base station control 
5 station notifies setting information on the transmis- 
sion power for said shared channel based on the 
reported information. 

10. A transmission power control method for a base sta- 
10 tion of a mobile communication system including a 

base station (1 to 3), and a mobile station (8a to 8e) 
having either one of or both of an individual channel 
set to said base station, and a shared channel set 
to said base station shared with other mobile sta- 
15 tions for transmitting data from said base station, 
said method comprising a transmission power 
control step for controlling a sum of transmission 
powers from said base station to said mobile sta- 
tions to approximately constant. 

20 

11. The method according to claim 10 characterized 
in that said transmission power control step main- 
tains a sum of transmission powers for said shared 
channel, and for said individual channels at said 

25 constant power. 

12. The method according to claim 1 0 or claim 11 , char- 
acterized in that said transmission power control 
step sets the transmission power for said shared 

30 channel to said constant power when there exists 
no individual channel. 

13. The method according to claim 1 0 or claim 1 1 , char- 
acterized in that said transmission power control 

35 step respectively increases/decreases the trans- 
mission power for said shared channel according to 
an increased/decreased transmission power be- 
cause of an increase/decrease of said individual 
channels. 

40 

14. The method according to claim 13, characterized 
in that said transmission power control step re- 
spectively increases/decreases the transmission 
power for said shared channel by an average trans- 

45 mission power of the individual channels for an in- 
crease/decrease of one individual channel. 

15. The method according to anyone of claims 10 to 14, 
characterized in that if the sum of said transmis- 

so sion powers is larger than an upper limit, said trans- 
mission power control step decreases the transmis- 
sion power for said shared channel by a difference 
between said sum and said upper limit. 

55 16. The method according to anyone of claims 10to 14, 
characterized in that if the sum of said transmis- 
sion powers is lower than a lower limit, said trans- 
mission power control step increases the transmis- 



6 



BNSDOCID; <EP 1 237296A2_I_> 



11 



EP 1 237 296 A2 



12 



sion power for said shared channel by a difference 
between said sum and said lower limit. 

17. The method according to anyone of claims 1 0 to 1 6, 
characterized in that said transmission power 5 
control step is conducted in said base station. 

1 8. The method according to anyone of claims 1 0 to 1 7, 
characterized in that the mobile communication 
system further comprises a base station control sta- to 
tion (7) for controlling said base station, said meth- 
od further comprising the steps of: 

reporting information for said transmission 
power control to said base station control sta- *5 
tion in said base station; 
notifying setting information on the transmis- 
sion power for said shared channel based on 
the reported information in said base station 
control station; and 20 
conducting said transmission power control ac- 
cording to this notified information in said base 
station. 

19. A base station (1 to 3) for setting either one of or 25 
both of an individual channel with a mobile station 

(8a to 8e) and a shared channel shared with other 
mobile stations for transmitting data from the.mobile 
station . 

characterized by comprising; 30 

a transmission power control device (14) for 
controlling a sum of said transmission powers to 
said mobile stations to approximately constant. 

20. The base station according to claim 19, 35 
characterized in that said transmission power 
control device maintains a sum of transmission 
powers for said shared channel, and for said indi- 
vidual channels at said constant power. 

40 

21. The base station according to claim 1 9 or claim 20, 
characterized in that said transmission power 
control device sets the transmission power for said 
shared channel to said constant power when there 
exists no individual channel. 45 

22. The base station according to claim 1 9, 20 or 21 , 
characterized in that said transmission power 
control device respectively increases/decreases 

the transmission power for said shared channel ac- 50 
cording to an increased/decreased transmission 
power because of an increase/decrease of said in- 
dividual channels. 

23. The base station according to claim 22, character- 55 
ized in that said transmission power control device 
respectively increases/decreases the transmission 
power for said shared channel by an average trans- 



mission power of the individual channels for an in- 
crease/decrease of one individual channel. 

24. The base station according to anyone of claims 19 
to 23, characterized in that if the sum of said trans- 
mission powers is larger than an upper limit, said 
transmission power control device decreases the 
transmission power for said shared channel by a dif- 
ference between said sum and said upper limit. 

25. The base station according to any one of claim 19 
to 23, characterized in that if the sum of said trans- 
mission powers is lower than a lower limit, said 
transmission power control device increases the 
transmission power for said shared channel by a dif- 
ference between said sum and the lower limit. 

26. A program for making a computer execute a proc- 
ess for a transmission power control method for a 
base station (1 to 3) of a mobile communication sys- 
tem including the base station (1 to 3), and a mobile 
station (8a to 8e) having either one of or both of an 
individual channel set to said base station, and a 
shared channel set to said base station shared with 
other mobile stations for transmitting data from said 
base station, comprising a transmission power con- 
trol step for controlling a sum of transmission pow- 
ers from said base station to said mobile stations to 
approximately constant. 

27. The program according to claim 26, characterized 
in that said transmission power control step main- 
tains a sum of transmission powers for said shared 
channel, and for said individual channels at said 
constant power. 

28. The program according to claim 26 or claim 27, 
characterized in that said transmission power 
control step sets the transmission power for said 
shared channel to said constant power when there 
exists no individual channel. 

29. The program according to claim 26, 27 or 28, char- 
acterized in that said transmission power control 
step respectively increases/decreases the trans- 
mission power for said shared channel according to 
an increased/decreased transmission power be- 
cause of an increase/decrease of said individual 
channels. 

30. The program according to claim 29, characterized 
in that said transmission power control step re- 
spectively increases/decreases the transmission 
power for said shared channel by an average trans- 
mission power of the individual channels for an in- 
crease/decrease of one individual channel. 

31. The program according to anyone of claims 26 to 
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30, characterized in that if the sum of said trans- 
mission powers is larger than an upper limit, said 
transmission power control step decreases the 
transmission power for said shared channel by a dif- 
ference between said sum and said upper limit. 5 

32. The program according to anyone of claims 26 to 
30, characterized in that if the sum of said trans- 
mission powers is lower than a lower limit, said 
transmission power control step increases the 10 
transmission power for said shared chan nel by a dif- 
ference between said sum and said lower limit. 



15 



20 



25 



30 



35 



40 



45 



50 



55 



BNSDOCID: <EP 1237296A2_I_> 



EP 1 237 296 A2 



FIG. 1 (PRIOR ART) 




BNSDOCID: <EP 1 237296A2_I_> 



9 



EP 1 237 296 A2 



FIG. 2(PRIORART) 



J ' DPCH ' 1 



UNAVAILING PORTION 



PDSCH 



CPICH 



FIG. 3 



MARGIN 



PDSCH 




DPCH 



MAXIMUM TRANSMISSION 
POWER FOR PDSCH 



CPICH 



*► t 



EP 1 237 296 A2 



FIG. 4 



C START 




TRANSMIT SUCH THAT SUM OF 
DOWNLINK TRANSMISSION POWERS 
FOR DPCH AND PDSCH IS CONSTANT 



S2 
1 



S4 

NO CHANGE ^^"^DETERM I NE" _ 
^ ^^HER DPCH INCREASES^ 

decreases 
Increases 



TRANSMIT PDSCH AT THE 
MAXIMUM TRANSMISSION 
POWER 



DECREASES 



DECREASE TRANSMISSION POWER 
FOR PDSCH BY AVERAGE 
TRANSMISSION POWER FOR DPCH 



S6 

1 



INCREASE TRANSMISSION 
POWER FOR PDSCH BY 
AVERAGE TRANSMISSION 
POWER FOR DPCH 



S7 



TOTAL DOWNLINK 
[RANSMISSION POWER IS LOV 
~ THAN LOWER LIMITS 



S8 

'TOTAL DOWNLINK" 
[RANSMISSION POWER IS HIGHE 
UPPER LIMITS 



N 



INCREASE TRANSMISSION POWER 
FOR PDSCH BY DIFFERENCE 



I 



DECREASE TRANSMISSION 
POWER FOR PDSCH BY 
DIFFERENCE 



BNSDOCID: <EP 1237296A2J_> 



11 



EP 1 237 296 A2 




12 

BNSDOCID: <EP 1 237296A2_I_> 



EP 1 237 296 A2 



FIG. 6 A 



UPLINK DPCH 



DPCCH 


Pilot 


TPC 


FBI 




DPDCH 


Data 



DOWNLINK DPCH 

—DPDCH 
Data 



FIG. 6B 



•DPCCH- 
Pilot 



DPDCH 
Data 



•DPCCH 
TPC 



1237296A2_I_> 



13 



EP 1 237 296 A2 




BNSDOCID: <EP 1237296A2_I_> 



llllllllllllllll 

(11) EP 1 237 296 A3 

(12) EUROPEAN PATENT APPLICATION 

(88) Date of publication A3: (51) | n t CI. 7 : H 04 B 7/005 

22.10.2003 Bulletin 2003/43 

(43) Date of publication A2: 

04.09.2002 Bulletin 2002/36 

(21) Application number: 02004285.9 



(22) Date of filing: 27.02.2002 



(84) Designated Contracting States: 


(71) 


Applicant: NEC CORPORATION 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 




Tokyo (JP) 


MC NL PT SE TR 






Designated Extension States: 


(72) 


Inventor: Hamabe, Kojiro 


AL LT LV MK RO SI 




Minato-ku, Tokyo (JP) 


(30) Priority: 28.02.2001 JP 2001053453 


(74) 


Representative: VOSSIUS & PARTNER 






Siebertstrasse 4 






81675 Munchen (DE) 



(54) Mobile communication system, transmission power control method therefore, and base 
station used therefore 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(57) A sum of transmission powers for all channels 
for transmissions from a base station (1 to 3) to mobile 
stations (8a to 8e) is controlled to constant. Specifically, 
the transmission power for a high speed and high ca- 
pacity shared channel is controlled such that a sum of 
transmission powers for individual channels for individ- 
ual mobile stations, and the shared channel is always 
constant. With this constitution, an interference wave 
power from neighboring cells becomes constant, an av- 



erage data transfer rate of the shared channel becomes 
constant, a prediction precision for a wait time for send- 
ing/receiving data increases, a lower limit for an actual 
data transfer rate becomes high, and the number of us- 
ers in a service quality assurance type service increas- 
es. Additionally, when the number of individual channels 
in use is low, the transmission power for shared channel 
can increase, and the transmission rate increases and 
the time decreases when a best effort type service is 
provided. 



FIG. 3 



GO 
CO 



CPICH 



MARGIN 



_J I . 

I DPT.H 1 < 


PDSCH 





MAXIMUM TRANSMISSION 
POWER FOR PDSCH 



Printed by Jouve, 75001 PARIS (PR) 



EP 1 237 296 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 02 GO 4285 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnl.CI.7) 



US 6 181 919 Bl (02LUTURK FATIH M) 
38 January 2001 (2001-01-30) 



* abstract * 

* column 1, line 1G - line 16 * 

* column 2, line 22 - line 38 * 

* column 3, line 37 - column 4, line 4 * 

* column 5, line 6 - line 21 * 

* column 6, line 22 - line 53 * 

* claim 1; figures 3,4 * 



EP 0 748 075 A (CANON KK) 

11 December 1996 (1996-12-11) 



* abstract * 

* column 1, line 3Q - line 54 * 

* column 4, line 36 - line 44 * 

* column 8 5 line 58 - column 9, line 3 * 

* figures 3,7 * 

EP 0 886 387 A (MATSUSHITA ELECTRIC IND CO 
LTD) 23 December 1998 (1998-12-23) 



* abstract * 

* column 2, line 21 

* column 4, line 4 - 

* figure 3 * 



- line 30 * 
line 26 * 



The present search report has been drawn up for all claims 



1-5, 
10-14, 
20-23, 
26-30 



1-5, 
10-14, 
20-23, 
26-30 



1-5, 
10-14, 
20-23, 
26-30 



H04B7/005 



TECHNICAL FELDS 
SEARCHED (hlt.CI.7) 



H04B 



THE HAGUE 



Date at completion of ±e search 

28 August 2003 



Examiner 

Lopez Marquez, T 



2 
8 

I 

s 

2 



CATEGORY OF CfTED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant i combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing dote 
D : document cited in the application 
L : document cited for other reasons 



& : menber of the same patent family, corresponding 
docLment 



2 



BNSDpCID: <EP 1 237296A3_I_> 



EP1 237 296 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 02 90 4285 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lntCI.7) 



EP 0 887 947 A (NIPPON ELECTRIC CO) 
30 December 1998 (1998-12-30) 



* abstract * 

* page 3, line 32 - line 41 * 

* page 12, line 15 - line 56 * 

* page 13, line 40 - line 48 * 

US 5 715 526 A (WEAVER JR LINDSAY A ET 
AL) 3 February 1998 (1998-02-03) 

* abstract * 

*. column 5, line 56 - column 6, line 10 * 

* column 9 5 line 29 - line 53 * 

* column 11, line 52 - line 63 * 

* figures 3,5 * 

US 5 507 018 A (SEPPALAE SEPPO) 
9 April 1996 (1996-04-09) 

* abstract * 

* column 1, line 55 - column 2, line 8 * 



The present search report has been drawn up for all claims 



1,6,7, 
10,15, 
16,19, 
24-26, 
31,32 



1,18,19, 
26 



1,10,19, 

26 



TECHNICAL FIELDS 
SEARCHED (lnLCI.7) 



Place of eeaich 

THE HAGUE 



Date of completion of the search 

28 August 2003 



Lopez Marquez, T 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : n on- written dtsoJooure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the fifing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent f amity , corresponding 
document 



3 



1237296A3_L> 



EP 1 237 296 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 02 00 4285 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file cm 

The European Patent Offioo is in no way fiabie for these particulars which are merely given for th« purpose of information. 

28-08-2003 



Patent document 
cited in search report 


Publication 
date 


Patent family 
members) 


Publication 
date 


US 6181919 


Bl 


30 


-01-2001 


US 


5842114 


A 


?/U 11-1 QQft 










US 


2002106990 


Al 


na-AA-9flA9 










Uo 


cSjsjc. iOOUlD 


Mi 


flG_ 1 










us 


2003118082 


Al 












us 


6341215 


Bl 


22-01-2002 










us 


2001046842 


Al 


29-11-2001 










AT 


237889 


T 


i c nc onoi 










LH 


1239611 


T 


cc- l^-iyyy 










DE 


69813531 


01 












OE 


966802 


Tl 


05-10-2000 










DK 


966802 


T3 


04-08-2003 










EP 


1271801 


A2 


no ni onno 










EP 


1333594 


Al 


Ub-Uo-^UUo 










EP 


0966802 


A2 


^y-id-iyyy 










ES 


2139557 


Tl 


t c no innn 

lb-u^-^OUU 










OP 


2001511967 


T 












WU 


9835454 


A2 


1 "X HQ 1 QQfl 

i j-Uo-iyyo 


EP 0748075 


A 


11 


-12-1996 


jp 


8335929 


A 


17-12-1996 










jp 


9181703 


A 


11-07-1997 










CN 


1142715 


A ,B 


i£-U£-iyy/ 










EP 


0748075 


A2 


i i it t one 

ll-l^-lySb 










US 


6122295 


A 




CD fkfiQC2Q7 
hr UoODOO/ 


A 
A 




19-lQQft 

- Id. ±y^70 


ID 


10322270 


A 












CN 


1200008 


A ,B 


95-1 1_1 QQfl 

lj ii - iy jo 










EP 


0886387 


A2 


23-12-1998 










US 


6148216 A 


14-11-2000 


EP 0887947 


A 


30 


-12-1998 


BR 


9802565 


A 


03-11-1999 










CN 


1344076 A 


10-04-2002 










CN 


1206263 


A ,B 


27-01-1999 










EP 


0887947 


A2 


30-12-1998 










JP 


3129285 


B2 


29-01-2001 










JP 


11074834 A 


16-03-1999 










KR 


268145 


Bl 


16-10-2000 










US 


63930D5 


Bl 


21-05-2002 


US 5715526 


A 


03 


-02-1998 


AU 


704781 


B2 


06-05-1999 










AU 


7155996 


A 


27-03-1997 










CA 


2237903 


Al 


13-03-1997 










CN 


1208519 


A 


17-02-1999 










EP 


0855111 


Al 


29-07-1998 










RU 


2156545 


C2 


20-09-2000 










WO 


9709794 


Al 


13-03-1997 





o 

& For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



_1237296A3_I_> 



EP 1 237 296 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 82 08 4285 



This annex lists the patent family members relating to the patent documents cited In the above-mentioned European search report. 
The members are as contained in the European Patent Office EOP file on 

The European Patent Office is in no way Sable for these particulars which are merely given for the purpose of information. 

28-88-2003 



Patent document 


Publication 


Patent family 


Pubfication 


cited in search report 


date 


members) 


date 



US 5507018 



09-04-1996 



FI 
AT 
AU 
AU 
DE 
DE 
EP 
WO 
JP 
JP 
NO 



911136 A 
166755 T 
653588 B2 
1332592 A 
69225703 Dl 
69225703 T2 
0582578 Al 
9216059 Al 
3091490 B2 
6505376 T 
933034 A 



15-07- 

15- 06- 
06-10- 
06-10- 
02-07- 
26-11- 

16- 02- 

17- 09- 
25-09- 
16-06- 
06-09- 



1992 
1998 
1994 
1992 
1998 
1998 
1994 
1992 
2000 
1994 
1993 



& For more details about this annex : see Official Journal ot the European Patent Office, No. 12/82 



BNSDOCID: <EP 1237296A3J_> 



THIS PAGE BLANK (usptoj 



